Introduction
Ovariectomy in the ewe leads to the termination of pregnancy (duration about 150 days) until about Day 50 (Casida & Warwick, 1945; Denamur & Martinet, 1955) . However, after Day 50 the placenta becomes the major source of progesterone (Linzell & Heap, 1968) , and the corpus luteum (CL) is no longer essential for the support of pregnancy.
Luteal weight up to Day 40 of pregnancy appears to be similar to that attained during the oestrous cycle (Thwaites & Edey, 1970) , and has declined substantially by the time of parturition . However, no quantitative data are available on the pattern of changes, if any, which occur during the period in which the CL ceases to be the major source of progesterone, or in the subsequent stages of pregnancy.
In addition to their interest in relation to the changing functional status of the CL during pregnancy, aspects of the cell dynamics of the CL of pregnancy are also relevant to questions on the origins and interrelationships of the two types of luteal cell in sheep. There is now persuasive evidence that these two cell types, large and small, are derived from follicular granulosa and theca cells respectively (O'Shea, 1987) , although Cran (1983) has provided experimental evidence suggesting that small luteal cells, or more specifically cells of thecal origin, may in some circum¬ stances be able to differentiate into large luteal cells. However, ultrastructural morphometric studies of cell numbers at different stages of the oestrous cycle (O'Shea et al, , 1986 Farin et al, 1986) provide no support for the idea that conversion of small luteal to large luteal cells is a normal event during the oestrous cycle.
In cattle, the findings of Alila & Hansel (1984) Processingfor light and electron microscopy. Tissues were fixed in a modified FGP fixative (Ito & Karnovsky, 1968) containing 2-5% paraformaldehyde, 5% glutaraldehyde, 0-5% picric acid and l-6mM-calcium chloride in 0T Mcacodylate buffer, pH 7-2, at room temperature for 2-4 h. A thin slice (~1 mm) was then cut from the exposed surface of the CL and divided into 4 equal quadrants. From each quadrant, two blocks of tissue~1 mm3 were taken, one from the outer part of the quadrant and the other from the inner. Outer blocks were taken about one-third of the way from the capsule of the CL to its centre, and inner blocks from about two-thirds of this distance. For (Rodgers et al, 1984) and are summarized only briefly here. Volume density (Pr) was determined by the point-counting method (Weibel, 1979) . Forty-two points were counted for each micrograph and a total of 5250 points per group. Cytoplasmic:nuclear ratio was calculated from the ratio of numbers of hits on cytoplasm and nuclei for each cell type. Cell numbers per unit volume of tissue (Nv) were calculated using the formula Nv = -/(-M (Formula 2.85: Weibel, 1979) .
where N, is the number of nuclei per unit area of micrograph. Size distribution coefficient was given a value of 1, indicating uniform size, for nuclei of all cell types. Shape coefficient ß was given values of 1 -382 for nuclei of large and small luteal cells and 'other cell types or unidentified', of 1-7 for fibrocytes, and of 1-9 for endothelial cells and pericytes (Rogers et al, 1984) . (1972) , and the limit of detection was 9-1 ± 1-9 fmol/tube. DNA was measured by the method of Burton (1956) (Fig. 1) , data from ewes with single and twin CL were pooled after it was shown that neither luteal weight (0-54 ± 015 and 0-50 + 011 g) nor fetal crown-rump length (26-7 ± 141 and 24-8 + 13-8 cm) differed significantly between ewes with 1 or 2 CL (P > 005, / tests). Nor were there any significant differences between single and twin-ovulating ewes within any individual 20-day group.
As shown in Fig. 1 (Fig. 5) , was also observed in many large luteal cells at Day 142. Cytoplasmic inclusions within the nuclei of small luteal cells (Fig. 4) , as described previously (O'Shea et al, 1979) , were present at all stages of pregnancy examined here. Their incidence (% of nuclei containing one or more inclusions) in the nuclei used for the morphometric study was 8-9% overall, and there were no significant differences between days.
Morphometry
Volume density ( (Table 1) . However, variability between CL was very great at Day 142 (range 9-5-136-7 nmol/g). Fig. 4 Estimatedt no. of cells/mg 10-3 317-9 ±66-2 307-9 ±94-9 3120 ± 67-7 848-9 ±777-8
Values are mean ± s.d. for 5 CL per day. **P < 0-01(ANOVA/SNK) compared with all other days. tEstimated from DNA content and a value of 8-14 pg/cell DNA (Rodgers et al, 1984) .
DNA DNA content remained stable up to Day 100 (Table 1 ). The mean value at Day 142 (actual values 2-9, 3-6, 4-2, 5-7 and 181 mg/g) was higher, but not significantly higher. However, when the single highest value was excluded from consideration, DNA content on Day 142 (41 ± 1-2 mg/g, = 4) was higher than on any other day (P < 005, ANOVA/SNK). When total numbers of cells/mg luteal tissue were calculated from these DNA measurements (Table 1) (Edgar & Ronaldson, 1958; Lindner et al, 1964; Linzeil & Heap, 1968) . However, it is not necessarily true that tissue levels of progesterone are an accurate indicator of the extent of progesterone-synthetic function, as Bjersing et al (1970) have shown that luteal tissue progesterone levels remain high in hysterectomized animals in which blood concentrations of progesterone are low.
At least until Day 100, the composition of the luteal tissue in both qualitative and quantitative terms appeared to be similar to that which has been observed in sheep CL of the cycle (Rodgers et al, 1984; O'Shea et al, 1986; Farin et al, 1986) (Niswender et al, 1985) also received no support from this study. Neither here nor in other ultrastructural studies of the CL (O'Shea et al., 1979; Rodgers et al, 1984 ) has any population been observed which might fit this role. However, since stem cells could be present in small numbers their existence must remain a possibility.
In an earlier study (Rodgers et al, 1984) , estimates of the total number of cells per CL by morphometry and by DNA measurement were closely similar. However, in the present study a lower estimate was obtained by DNA measurement than by morphometry. This would in part have been due to the different basis of measurement, per unit weight for DNA and per unit volume for morphometry. Although not measured here, luteal specific gravity exceeds 1 and hence the comparison is not equal. There is also likely to have been some inbuilt bias towards an over¬ estimate in the morphometric data in as far as nuclear shape varied more than the shape factors used would allow. This would be true particularly for the category of'other cell types or unidenti¬ fied', whose nuclei are pleomorphic and for which no published shape factor could adequately be applied. Furthermore, irregularity of nuclear shape, particularly in the large luteal cell population, seemed to increase in late pregnancy.
As reported earlier (O'Shea et al, 1979) , and shown here in Fig. 3 , 'secretory granules' are still present in substantial numbers in the large luteal cells of CL of pregnancy in the ewe. Theodosis et al. (1986) have shown that at least a high proportion of granules of this type contain oxytocin and its neurophysin in cyclic ewes. However, the oxytocin content of luteal tissue in pregnant ewes is low even by Day 20 , and luteal cells from Day 25 of pregnancy fail to produce measurable amounts of oxytocin in vitro (Harrison et al, 1987) 
